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ON THE COVER: 
As it has done frequently in the past, THE ATOM called upon 
LASL illustrator Hal Olsen to provide the cover for this month’s issue. 
Olsen’s ability to combine art and science resulted in this abstract work 
suggesting a solar eclipse. Why a solar eclipse i s  of interest 
to the Laboratory is explained in an article beginning on page 10. 
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’K%c year 19’bS is t k i r  car lickst “rcalistic” date lorr  a 
flight tcst ol tlic first U.S. ririclcar 
et, H;trold I~riy,cr, n/lanagc.r ol the Space Nuclear 
Propulsion OEicc, told tlic Senatc Spaw Coni 
mit ~ c c  last rnonth. I le  esf imnted Ji, would cost 
onc billion dollars io get i t  alol‘t. ’ i h c  figwe 
would inclucic ( onsiriici ioit oL tlic‘ vchkk  and tlc- 
sigii arid c.oristruction o l  facilitirb Cor the tcst . 
Il’ingcr said tlic plan is to use it cluirtcr o l  LASI, 
dcvc~lopcd l~l iocbus rcacto~s LO powcr the rockct. 

SUNDBERF ZlMM,ERMAN 

Ilavid Sundberg, a nicmbcr ol the Public Rela- 
tions llcpartment staif‘ siiicc 1961 and editor or 
T l l E  ATOM, has bcen appointctl cditor 01 Nu- 
clear News, monthly magazine 01 the Aniericari 
Nuclear Society. H e  and liis Family movcd March 
26 t o  Ilinsclalc, Illinois, where the AN§ is licad- 
cjriartcred. Rcplacing Sundbcrg on 7’1 L I; A T O M  
is Earl %irnincrmaii, a €ormcr Omaha, Ncbraska, 
ncivsrnan and 1’UU staffel since 1!)62. 

Thc AEQ: lias advised contractors it will invite 
bids, ilbol1t April I,, lor rcliabilitation 01 the clec- 
trjcal distribution system in the Los Alamos com- 
mrrtiii y. 1’:stimatccl cost rangr is $350,000 to 
$400,000. Work will include rebuilding some 
cxistiiig lines, crecting nc-w poles and installing 
a varicaty ol undergrountl equipment. ‘I’he job 
is to I,e conipleted within 2’10 days after thc suc- 
cesslul L)iclder rcceivcs not ice to procced. Bids arc 
tcritativcly whcdnlcd to I x  opeiicd April 29. 



Nevada Test 
Moon-Like Trdining 

A dozen American astronauts 
visited the Nevada Test Site recent- 
ly to get an idea of the kind of 
terrain they may find on the moon. 

The sprawling Test Site contains 
numerous craters, bo,th volcanic 
and man-made, resembling meteo- 
ritic impact craters that cover the 
lunar surface. The Test Site also 
contains several large calderas, or 
crater areas from ancient volcanic 
activity which may be found on the 
moon. 

The astronauts came to the test 
site in three groups, each about a 
week apart, in late February and 
early March. They were brieied 
by staff members of the U.S. Geo- 
logical Survey who accompanied 
them on their tours. 

Craters of the 
Moon 
Copernicus Crater is seen a t  the bot- 
tom left in this photograph by Mouni 
Wilson and Palomar Observatories. 
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Sedan, and oiher inntrn-made crcrkors 
seeii in an aerial photograph by LRb- 
Nevada. 
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Amazing Discovery! 
Extremely Rare 

Cross-country skiers and snow- 
shoers who have ventured over the 
rim of the Valle Grande west of 
Los Alamos report having seen 
on several occasions a herd of very 
large grazing animals tentatively 
identified iris the extremely rare 
bilk, a cross between a bison and 
an elk. 

Deep snow drifts blocking the 
roads have made it impossible to 
get close enough by automobile to 
make an inspection, and parties on 
foot who attempted to approach 
the herd report the huge animals 
fled on sight of humans. Through 
high-powered binoculars, however, 
members of the Los Alamos Ski Pa- 
trol have been able to make a fairly 
positive identification. 

While bearing a close resemb- 
lance to the buffalo, the bilk never- 
theless has several characteristic fea- 
tures of the elk, such as its tre- 
mendous antlers, conspicuous by 
their absence from several miles 
distance with the naked eye. 

Members of the Ski Patrol were 

Animal-the Bilk-Found Near Los Alamos 

able to get photographs of the hoof 
prints of the beast which are dif- 
ferent in shape from those of the 
elk or the bison and are consider- 
ably larger. The  powerful front 
cutting edge, shaped like a notched 
crescent, is used to paw through 
deep snow for grass, accounting for 
the herd’s ability to survive the 
heaviest winters. One photograph 
was made of two of the animals by 
means of an extremely powerful 
wide-angle telephoto lens. 

Very few occurrences of the hy- 
brid bilk, also known as an elson, 
have been reported previously, al- 
though cross-breeding between dif- 
ferent species of large hoofed ani- 
mals is very common-for example, 
the mule is a cross between a horse 
and a donkey, and the cattalo a 
cross between domestic cattle and 
the buffalo. 

While the Valle Grande bilk herd 
may be the largest ever discovered, 
the first recorded evidence of the 
animal’s existence predates history. 
The  ancient Greeks called it by its 

Latin name, usu hirsutus abomin- 
abalus. 

Famed Early American fur trap- 
per and explorer Jim Bridger en- 
countered at least a small herd of 
bilk during one of his frequent 
camping trips in Yellowstone Na- 
tional Park. Unfortunately, Jim 
had acquired a reputation as a liar 
due to some of his previous stories 
about geysers that abound in that 
area. Feeling he wouldn’t be be- 
lieved anyway, he never bothered 
to tell anybody. We wouldn’t know 
it ourselves had it not been for one 
lone entry in his journal: “the big- 
ist dam elafints i iver sawed.” 

Unconfirmed reports from the 
north, apparently based on Eski- 
mo hunting experiences, say the 
bilk runs to about a ton in weight, 
and is about ten feet long. They 
are shaggy and ugly and mean as 
anything. 

The  exact circumstances which 
the bison-elk cross could have oc- 
curred in the Valle Grande is not 
known. Elk have been re-estab- 

Rare photograph of bilk trotting over a ridge near Los Alamos. 
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Close-up view of bilk seen through binot:nlars :;bows their characteristic shape. The bilk is a cross between bison, elk. 

wcstcrn sick ol the crater. 
State gainc oficials rcpoit il flood 

01 c~ucstioiis about hunting licenses 
Lor the bilk, iind as  1 0  whcther there 
would be an open scawn. All ilie 
Valle Crandc is privatc property, 
ant1 unless thr animals stray into 
tlic iintional iorcst iirca5 surrountl- 
ing t h o  crater, thcy may not l)c 
hunted at all without permission 
01 the owixrs. 

Part ol tlic xljarcnt land is or1 
various liitlian pueblo lioltlings, 
suggesting the possibility the ln- 
tlians inay firid tlic bilk a handy 
5 o ~ r ( e  01 rurat. Indian lore hi l s  i t  
th;it the bilk was introtluccd into 
111r. South~vcst by the Spariish coii- 
quistxlorcs, who ixscd tlicrn in bat- 
tle much a 5  tanks arc used iii mot1 
crri wnrl‘iue. The  Spanish would 
starnpcdc thc’ bilks in the direction 
ol the Iiitlian dclcnses, lollowing 
up with wave5 01 root soldiers. The  
bilks, thcii tough skins impervioirs 
to tlic Indians’ spears arid iirrows, 
would crash into defenders who 
i clrised to rctreat. 

So terriblc wcrr thc raids that, 
to this day, lridiaris still talk oi be- 
ing hilkcd by the white man. 
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Scenery Below Sea 
PETER M Y G A T T  An outstanding weekend or sin- 

gle day trip for those staying at 
NTS/NRDS or for those living in 
Las Vegas is a tour of Death Valley 
via Titus Canyon. 

The  ideal way to make the trip 
is to leave early in the morning, 
drive northwest on U.S. 95 to Beat- 

Death Valley Via Titus Canyon 

ty, Nevada (a good place for break. 
fast), then take Nevada State Road 
58, stopping at the ghost town of 
Rhyolite just a few miles from 
Beatty. 

The  famous old railway station 
at Rhyolite, known as the “Dear. 
born Station of the West,” is still 

Scotty‘s Castle at the north end of Death Valley contains a restaurant and overnight facilities for the tourist. 
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The river-bed road of Titus Canyon appears to vanish into solid cliff after solid 
c l i f f  (1s it wirrcls ii:; wuy into Deaih Valley. 
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litus Lanyon . 
Rhyolite, once a booming mine town, 
is now just a skeleton in the desert. fro,,, preceding page 

and southwestern Nevada. The  Val- 
ley itself is about 140 miles long, 
with the forbidding Panamint 
Range forming the western wall 
and the precipitous slopes of the 
Amargosa Range bounding it on 
the east. Running in a generally 
northwesterly direction, the Valley 
is narrow in comparison to its 
length, ranging in width from 4 
to 16 miles. Nearly 550 square miles 
of the Valley are below sea level 
(a point near Bad Water is 282 
feet below sea level, the lowest land 
in the Western Hemisphere). Tele- 
scope Peak immediately to the west 
towers 11,331 feet above the lowest 
point. 

At the north end of Death Val- 
ley is the famed Scotty's Castle, 
and Ubehebe Crater; toward the 

A lone adobe cabin sits in ruins near 
the Harmony Borax Works near Fur- 
nace Creek in Death Valley. In the 
distance are Panamint Mountains. 

center is the National Monument 
Visitor Center with its museum at 
Furnace Creek; while to the south 
are the ruins of the Eagle Borax 
Works, Bad Water, and the lowest 
point. And all along the route are 
numerous and worthwhile side 
trips. 

There are a number of ways to 
exit from Death Valley, but the 
NTS/NRDS and Las Vegas tour- 
ists will find the best route is Cali- 
fornia State Road 190 which cuts 
OK from Furnace Creek and ends 
at Death Valley Junction. From the 
Junction, one can drive due north 
on California 127 and Nevada 29 
to Lathrop Wells, returning to the 
Test Site and Las Vegas via US.  
95. An alternative route to Las 
Vegas is a dirt road which leaves 
Death Valley Junction and angles 



An old senicip1icx-e keeps a vigil over the Rhyolite, Nevada, railway station, 

I’olillrty Thornpsori, full of convcrsertinn, 
history, and tiurnor, s d l s  relics oi liy- 
gone: days his home in Rhyolite. 
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E clipse 

Photograph by Bill Regan 

BY EARL ZIMMERMAN 

Two groups of LASL researchers 
will go to the South Seas next 
month to participate in experi- 
ments that have the fanciful title 
Operation SEX. 

Relax-SEX stands for Solar 
Eclipse Expedition and the scien- 
tific sojourn in Polynesia will be 
as devoid of gender as a slice of 
wet bread. 

While results of Operation SEX 
won’t be publishable in the Kinsey 
Report, scientists hope they will 
fill gaps in man’s knowledge about 
the sun. In effect, the experiments 
will take the sun’s temperature and 
make other contributions to the 
International Quiet Sun Years, a 
two-year program of worldwide 
solar observations that extends 
through 1965. 

LASL’s role in the May 30 eclipse 

is two-part, involving people from 
J, P and CMF Divisions. Theirs 
and observations by a number of 
other research institutions are be- 
ing coordinated by the National 
Science Foundation. 

The  eclipse, which will occur as 
the moon passes between the earth 
and the sun, will produce a night- 
like shadow that will sweep some 
7,000 miles across mostly open sea, 
starting northeast of New Zealand 
and ending off the west coast of 
South America. “Totality” will not 
reach above the equator and the 
eclipse will be completely unseen 
in New Mexico. 

Total eclipses are of special in- 
terest to scientists because they af- 
ford a unique opportunity to study 
the corona, a convulsive envelope 

continued on page 12 

10 





SEX 
continued from page 10 

of hot gas that surrounds the main 
body of the sun. I t  is coronal activ- 
ity that plays a role in such earthly 
manifestations as the aurora and 
periodic radio transmission black- 

Since this is the last year for 
more than a decade that solar dis- 
turbances (for example, sunspots) 
will be at such a low level, the May 
eclipse is of particular interest to 
scientists the world over, Because of 
the remoteness of the eclipse path, 
elaborate and at times frustrating 
scientific and political preparations 
have been required to emplace in- 
struments and people in positions 
where their observations will be of 
the greatest value. 

One of the Los Alamos experi- 
ment series will use airborne instru- 
ments aboard LASL‘s diagnostic 
NC 135 jet aircraft. The  other ser- 
ies will put instruments into the 
path of totality on Nike-Tomahawk 
rockets. 

The flying laboratory will ope- 
rate from American Samoa, flying 
out  of Tafuna Airport at Pago 
Pago. The plane will chase the 
eclipse in the center of the shadow 
about 1000 miles east of Samoa and 
will be properly oriented for the 
critical observations for about 41h 
minutes, according to Art Cox of 
J-15, who is in charge of the pro- 
ject. The  shadow will be traveling 
easterly about 1,000 miles an hour, 
the aircraft about half that speed. 
The flight will be at about 35,000 
leet altitude, above most of the 
clouds, water vapor and dust which 
traditionally have plagued solar 
eclipse observations. 

Aloft in the plane will be Cox, 
William Ogle, Sid Stone, Ralph 
Partridge, Jim Hill, Walt Wolff, 
Paul Rudnick and Don Westervelt, 
all of J Division, Don Liebenberg 
and Ken Williamson of CMF-9, and 
Bill Kegan of PUB. There will also 
be five “guest” scientists conducting 
experiments, three from Johns 
Hopkins University, one from the 
Universily of California at Los An- 

outs. 

geles and one from the High Al- 
titude Observatory of Boulder, 
Colo. Others aboard will include 
representatives of Sandia Corpora- 
tion and Edgerton, Germeshausen 
and Grier, Inc., who will assist in 
operation of experiment equip- 
ment. 

Chief interest of the aerial ob- 
servers will be the determination 
of temperatures in the corona and 
densities and motions of the corona 
at a low-activity period. Experi- 
ments will include photographic 
and photoelectric measurements of 
the intensity, polarization, and 
emission line profiles of the coronal 
light, and “mapping” of the coronal 
spectrum with particular attention 
to the spectrum of highly ionized 
iron. ‘I’hesc measurements will give 
clues to coronal temperatures, den- 
sities and the distribution of its 
magnetic field. 

The  rockets will be fired from 
portable land-based launchers on 
the island of Rarotonga. The  
launchers and rocket-to-ground te- 
lemetry equipment will be operat- 
ed by crews from Sandia Corpora- 
tion. Rarotonga is the capital is- 
land of the Cook Islands, posses- 
sions of New Zealand. The  Los 
Alamos party will be headed by 
Harold Argo, alternate head of the 
Space Physics group (P-4) and will 
include James Bergey, Michael 
Montgomery, Sid Singer and Bur- 
ton Henke, professor of physics at 
Pomona College and a LASL con- 
sultant. Doyle Evans is standing by 
as a P-4 alternate. Firing the rock- 
ets and running the electronics will 
be a seven-man launch and admin- 
istrative crew from Sandia. 

LASL’s island station will be on 
a 135-acre coconut farm that has 
been lcased from a retired sea cap- 
tain. First equipment was shipped 
last month and the Sandia group 
was to start site preparation by the 
first of April. 

There will be four launches dur- 
ing various phases of the two-hour 
eclipse phenomenon, Argo said. 
The  two-stage rockets will send in- 
strument payloads to an altitude 
of about 200 miles. 

Purpose of these experiments is 
to make spectroscopic measure- 
ments of low-energy x ray emission 
lines that emanate from the corona. 
I t  has been difficult previously to 
determine the nature of the origin 
of these “soft” solar x rays, which 
lie in the spectral region between 
16 and 45 Angstrom units. It is be- 
lieved the emission lines come from 
atoms of carbon, nitrogen and oxy- 
gen that are highly ionized, that 
is-completely stripped of their 
electrons. Information in this en- 
ergy range is of importance both 
for determining the coronal tem- 
perature and the elemental compo- 
sition of the sun itself. 

Spectrometers in the rockets will 
act as a sort of camera film and the 
moon will perform as the camera 
shutter. I t  is planned that as the 
“shutter” moves across the sun the 
sequential launchings will make it 
possible to establish the origin of 
the emission lines. One theory is 
that the energy comes from near 
the bottom of the corona, close to 
the sun’s surface, and may be con- 
centrated in localized solar disturb- 
ances. These so-called plage areas 
will be systematically obscured by 
the eclipse, making it possible to 
use the series of spectroscopic ob- 
scrvations for pinpointing the loca- 
tion of the emissions. 

Preparations for the two experi- 
ment series began nearly a year 
ago and were complicated by lo- 
cating airfields adequate for the 
big NC 135 and a launch area that 
was within the range of the Nike- 
Tomahawk boosters. 

The  LASL plane will be one of 
four jets flown for U.S. scientists 
studying the eclipse. Thc others 
will carry scientists from Sandia 
Corporation, the National Aero- 
nautics and Space Administration 
and the Air Force Cambridge Re- 
search Laboratory. 

The  LASL aerial observers are 
scheduled to leave Albuquerque 
for Samoa about May 21 and re- 
turn about June 1. The Rarotonga 
detachment will leave Los Alamos 
about the first of May and return 
about June 8. 
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By JOHN SAVAGE 

Mockup for uii optical experinlent, set up in preparation for a LASL undcr- 
gtound riucleur vveapoti test. 
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Primer . . 
continued from preceding page 

it will “decay” spontaneously, in a matter of seconds 
or  of centuries, acquiring greater stability by making 
a corrective change in its own composition. 

I t  it changes by fission (splitting in two) or by alpha 
particle emission (ejection of a helium nucleus), 
nothing remarkably heavy will remain. If, however, 
it changes by beta particle emission (ejection of one 
or  more electrons), it may gain stability without 10s- 
ing much weight. 

The way in which an unstable nucleus decays is 
dictated by the nature of its instability. If it is un- 
stable because of an excess of neutrons per proton, 
it will usually decay by emitting a beta particle (an 
electron). The  loss of this electron, with its negative 
charge, has the effect of putting a positive charge 
on one of the nuclear neutrons-transforming that 
neutron into a proton. If the nucleus is still too rich 
in neutrons, additional beta particles may be emitted, 
transforming other neutrons into protons. Each time 
an  clectron leavcs the nucleus, the positive charge 
of the nucleus (the atomic number) goes up one unit. 
Beta emission will cease only when the proportion 
of neutrons to protons has been reduced to a point 
within the stability range. By changing neutrons into 
protons, beta decay corrects a neutron surplus in the 
nucleus. 

Beta decay is often a sequel to neutron capture. 
When neutrons are used as projectiles to bombard 
a target, the target nuclei capture these projectiles 
and thus become heavier forms (neutron-rich iso- 
topes) of the target element. These isotopes then 
decay, frequently by beta emission. 

The  sequence is observed at its simplest in the 
case of two hydrogen isotopes considered in the first 
half of this primer: Neutrons are used to bombard 
deuterium (hydrogen 2) targets. The  target nucleus 
(one proton and one neutron) captures a second neu- 
tron and becomes tritium (one proton and two neu- 
trons). Subsequent beta emission from the tritium 
nucleus transforms one of its two nuclear neutrons 
into a proton. The  result is helium 3, a stable nu- 
cleus with two protons and one neutron. Neutron  
capture raises the  mass number  (number  of nucle- 
ons). T h e n  beta decay raises the  atomic number  
(number  of protons). I n  these two steps, a portion of 
the target is transmuted into a heavier element. 

The hydrogen and helium of the foregoing ex- 
ample are very light elements. Fortunately, the se- 
quence of neutron capture and beta decay works 
even better at the other end of the weight range. By 
using a heavy element as a target for neutrons, scien- 
tists produce still heavier elements. One good source 
of neutrons for heavy element production is a nu- 
clear reactor. (The man-made element plutonium 

comes from reactors that were built for the specific 
purpose of making plutonium.) Another good source 
of neutrons is a nuclear explosion, because nuclear 
explosions liberate huge numbers of neutrons at 
extremely rapid rates. 

Parts of the “Mike” thermonuclear device, de- 
tonated in 1952, were made of uranium metal. Most 
of the atoms in this metal were U238 (a uranium iso- 
tope containing 146 neutrons per nucleus and, like 
all uranium isotopes, 92 protons per nucleus). When 
the device was detonated, many of the neutrons lib- 
erated in the nuclear reaction were captured by nu- 
clei of U238. A few of the uranium nuclei may have 
captured no neutrons at all. Others captured one 
neutron each and became U239. Still others cap- 
tured many more neutrons each. An occasional uran- 
ium nucleus captured as many as 17 neutrons, form- 
ing U255. This extremely heavy nucleus, being much 
too neutron-rich for stability, then emitted several 
electrons in succession. The  mass number remained 
255, since no nucleons (protons or neutrons) were 
ejected, but the number of protons (the atomic num- 
ber) went up  and the number of neutrons went down. 
Emission of the first electron changed the nucleus 
to neptunium 255 (element 93). The  neptunium al- 
most instantly emitted an electron to become plu- 
tonium 255 (element 94), and so on, until the neu- 
tron-proton ratio was brought into the range of 
greater stability. By the time the debris from the 
Mike shot was analyzed, it contained detectable 
amounts of element 99 and element 100, both at 
mass 255. Neither of these elements (since named 
einsteinium and fermium, respectively) had ever 
been observed in any form before. In addition to 
the two new elements (one of which, einsteinium, 
was detected at two different mass numbers), the 
Mike shot produced eleven new isotopes of elements 
previously known. 

Two serious attempts to create heavy elements by 
using nuclear explosives were made during the first 
ten years after Mike. In the first of these, scientists 
from Los Alamos (where the Mike device had been 
created) were frustrated by the failure of a vital com- 
ponent of the experiment. That  was in 1958. In  the 
second of these (code-named Anacostia), scientists 
of the Lawrence Radiation Laboratory succeeded in 
creating heavy elements-but not to the same extent 
as Mike had done. That  was in 1962. 

Anacostia had two important features: (1) I t  was 
a fully-contained underground explosion, and (2) it 
was very little inferior to Mike as a neutron source, 
even though its total yield of explosive energy was 
a thousand times smaller. Both features were encour- 
aging, for reasons requiring some discussion here. 

Explosion of a nuclear device deep underground 
creates a bubble of hot gases under the surface of 
the earth. The  bubble is lined with molten soil, and 
contains the explosion products. As soon as the va- 
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Power switching apparatus for an underground nuclear 
weapon test. 

bc used as projcctilcs. (Thc world’s first samples 01 
clcnicnts 101, 102, and 109 wcrc crcatcd by acccle- 
rat or 1)oinb;irrlmcnt of hcavy t,irgets with helium, 
c;irl)on, a r i d  boron riuclci, I espcctivcly.) 0 thcr ad- 
vantages o r  acrclcralols in< l u c k  thc case with which 
cxpci irricntal conditions can be coritrollcd and meas- 
urctl, antl thc case 01 recovciy of the entire targct 
alter tlic cxpci iincnt. 

Act elerator5 have disildvantages. Among thesc are 
tlic inability of particlc acrclcrators to accelerate 
ncuti on$ (sincc neutrons arc uncharged and therc- 

continued on next pnge 
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Synthetic nuclides made by each of the three research 
tools used in heavy element synthesis. See text for ex- 
planation. 

Primer. . . 
Continued from preceding page 

fore unaffected by electrical accelerating forces) and 
the limited flux (number of particles passing through 
a given area per second) they can produce. 

Nuclear fission reactors are good sources of neu- 
trons and gamma rays. Neutrons from reactors have 
long been used in the production of heavy elements. 

Reactors share some of the advantages of accele- 
rators, such as the ease of making measurements and 
of recovering the sample. They cannot produce 
beams of charged particles, however, and their neu- 
tron flux, while very great, is much lower than that 
of a nuclear explosion. 

Nuclear explosives have only one advantage: They 
produce much higher neutron fluxes than any other 
device in the world. Their numerous disadvantages 
(difficulty of recovering samples, for one) arise mainly 
from the inescapable fact that they cannot be ex- 
ploded in a laboratory. Ways of minimizing these 
disadvantages have been found and are being im- 
proved, but the disadvantages are still there. 

Though none of the three tools is “best” in every 
way, each is best in one way or another. As the figure 
on this page shows, each of the three does an essen- 
tial job in the exploration of its own particular area 
of the unknown. 

Accelerators, because they cannot directly produce 
a beam of neutrons, usually make heavy elements by 
adding charged particles (protons or proton-rich com- 
binations) to nuclei. For that reason, accelerators 
are most useful in exploring an area on the proton- 
rich side of the line of beta stability. 

Reactors are most useful in exploring an area 
near the line of beta stability. This is because re- 
actors produce neutrons at a slower rate than nuclear 
explosions do. Reactors cannot work far from the 
beta stability line because a nuclide in the neutron 
flux of a reactor has time for beta decay, after cap- 
turing a neutron or two, before it captures another. 
Beta decay alternates with neutron capture as the 
nuclear mass increases. 

Nuclear explosions produce such a huge flux of 
neutrons that multiple neutron capture occurs be- 
fore there is time for beta decay. That  is why nu- 
clear explosions make it possible to reach very high 
mass numbers at relatively low atomic numbers-a 
distinct advantage, for reasons to be explained in a 
moment. 

Just as each of the three tools is limited as to the 
area it can explore with respect to the beta stability 
line, each is almost certainly limited as to the weight 
of the heaviest nuclide it can produce. These limits 
have not yet been reached, but something can be sur- 
mised about them for each of the three cases. 

Accelerators generally produce nuclides of high 
atomic number, poor in neutrons. Such nuclides 
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Seminar, Massachusetts Institute of 
Technology, Cambridge, March 9: 

"Use of an 800-MeV Proton Linac 
in Nuclear Physics Research" by D. 
E. Nagle, P-1 1. 

Symposium on the Physics and 
Chemistry of Fission, IAEA, Salz- 
burg, Austria, March 22-26: 

"Simultaneous Velocity and En- 
ergy Measurements of Fission Frag- 
ments" by William E. Stein, P-2. 

"Transition States at the Fission 
Barrier" by James J. GrifTin, T-DO. 

"Effects of Orbital Angular Mo- 
mentum and Target Spin on Fission 
Anisotropy" by Judith Gursky and 
Robert B. Leachman, both P-12. 

"Fission Mass Yield Studies" by 
G. P. Ford, J-11, and R. B. Leach- 
man, P-12. 

"Prompt Neutrons from Fission" 
by James Terrell, P-DOR. 

'Symmetry of Neutron-Induced 
Pu23'3 Fission in Resonance Region" 
by G. A. Cowan, B. P. Bayhurst, 
R. J. Prestwood, J. S. Gilmore, and 
G. W. Knobeloch, all J-1 1 .  

"Investigation of Collective Nu- 
clear Levels Near the Fission Thres- 
hold'' by Harold C. Britt, P-DOR. 

SHARE Meeting, Los Angeles, Calif., 
March 1-4: 

"A Comparison of Some Least 
Squares Algorithms" by R. H. 
Moore, T-1 . 

Colloquium, Physics Dept., Univer- 
sity of Colorado, Boulder, March 
18: 

"Air Fluorescence Excited by High 
Altitude Nuclear Explosions" by 
Herman Hoerlin, J-10. 

Optical Society of America Meet- 
ing, Dallas, Texas, March 31: 

"Air Fluorescence Excited by 
High Altitude Nuclear Explosions" 
by Herman Hoerlin, J-10. (Invited 
Paper) 

American Nuclear Society Meeting, 
Santa Fe, March 19: 

"Materials of Nuclear Power" by 
J. M. Taub, CMB-6. 

Particle Accelerator Conference, Washington, D.C., March 10-1 2: 
"Area Radiation Monitor System 

with Logarthmic Indication and Au- 
dio-visual Warning'' by Morris J. 
Engelke, H-1; Richard L. Henkel, 
P-9; Richard D. Hiebert, P-1; and 
H. K. Jennings and H. J. Lang, both 
P-9. 

"A 40-Kilovolt, 125-Ampere Hard 
Tube Molulator for Accelerator Ser- 
vice" by Robert W. Freyman, P-1. 

"Transverse Beam Blow-up in a 
Standing Wave Linac Cavity" by 
Robert L. Gluckstern and Harold S. 
Butler, both P-1 1. 

"Optimazation of Magnetic Lens- 
es for Waveguide Portion of a Pro- 
ton Linac" by William M. Visscher, 

"Beam Dynamical Calculations 
with Realistic Fields in a Drift Tube 
Linear Accelerator" by Marvin Rich, 

"Design, Construction, and Test- 
ing of R f  Structures for a Proton 
Linear Accelerator" by Edward A. 
Knapp, P-1 1. 

"Electron Analog Tests of Proton 
Linear Accelerator Structures'' by 
John E. Brolley, Jr., P-DOR, C. Rob- 
ert Emigh, GMX-11, and Donald 
W. Mueller, P- 1 1. 

"Numerical Studies of the Shapes 
of Drift Tubes and Linac Cavities" 
by Harry C. Hoyt, T-5. 

"The Design of High-Intensity 
Muon Channels for a Meson Facil- 
ity" by Harold S. Butler, P-1 1. 

"Application of a Digital Corn- 
puter to the Control and Monitor- 
ing of a Proton Linear Accelerator'' 
by Thomas M. Putnam, Robert A. 
Jameson, and Thomas M. Schult- 
heis, all P-1 1. 

T-DO. 

T-3. 

"High-Power Tests on a Clover- 
leaf Cavity" by Joseph R. Parker 
and James D. Doss, both P-11; 
Robert W. Freyman, P-1; Edward 
A. Knapp and W. J. Shlaer, both 
P-11. 

"Resonantly Coupled Accelerat- 
ing Structures for High-Current Pro- 
ton Linacs" by James M. Potter, 
Bruce C. Knapp, Edward A. Knapp, 
and George J. Lucas, all P-11. 

"A Tank-Coupling Scheme to Re- 
duce Rf Amplifier Phase and Ampli- 
tude Tolerances in a Long Proton 
Linac'' by George J. Lucas, Bruce 
C. Knapp, Edward A. Knapp and 
James M. Potter, all P-1 1.  

"Electrical Behavior of Long Linac 
Tanks" by Darragh E. Nagle, P-1 1. 

"Experimental Studies of Rd 
Phase and Amplitude Control for 
a Proton Linear Accelerator'' by 
Thomas F. Turner and Robert A. 
Jameson, both P-1 1. 

"Design of the Rf Phase and 
Amplitude Control System for a 
Proton Linear Accelerator" by Rob- 
ert A. Jarneson, P-1 1. 

"An 805-Mc, 1-1 /4-MW Ampli- 
fier for Accelerator Service" by 
Donald C. Hagerman, James D. 
Doss, both P-11; Robert W. Frey- 
man, P-1; and Joseph R. Parker, 
P-11.  

"Electrical Behavior of Long Linac 
Tanks and a New Tank-Coupling 
Scheme" by B. C. Knapp, E. A. 
Knapp, G. J. Lucas, D. E. Nagle 
and J. M. Potter, all P-11. 

"Design of the R f  Phase and 
Amplitude Control System for a Pro- 
ton Linear Accelerator'' by R. A. 
Jameson and T. F. Turner, both P- 
11; and N. A. Lindsay, P-1. 
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Symposium on I *er!io t i  n el Dosimetry 
for Accidental liligh-Level Expowre' 
tri External and Internnl Radiation, 
spon',ored by lhEA cind the Wawld 
Healftt Organization, Vienna, Aus 
ttia, March &It?: 

"Rapid Fstitntrtion of Fast Neu 
tron Doses Following Racliatioti kx 
posuie in Critic& ility Atciderif:,. 1 hc: 
!P(ti,p)P:" Readion in Body Iiuii'' 
by 0. I .  Petersrm, 11-4. 

Joint Session of: Maw Mexico I t l r h -  
trial Photograpliern with Proft!ssion- 
a1 b'hotographars Awxiat isn 0.F 

New Mexico, Scitiia F e ,  March 13: 
"Public Kel a iioris Photog ra ph y" 

hy William H. Kogtxn, PUB. 
"Photography cit Project Rover" 

kiy Robert I)erl C R ,  13-8. 
"( b lor  Printing at 1.0s Alunios" 

b y  I?aiik D. May, [I-8. 
" II n iisu (x I Auto r a d iog rap h y " by 

harici:; G. Berry, 13-13. 
"Classic Films onci f'ilrn Makers" 

by Rohert S. I-hrpw, Jr., D-8. 

Symposiiutn of the London Zoologi- 
cal Society on the Evoluiion of the: 
<:ti idaria, Londr)n, England, Mt r rcli 
I: 

"Colony Devclnprnont in Podo- 
corync Carnca i i s  tl Problem in I'ai- 
tetri I orinahon" Iiy MaxwolI I I. 
RI avermtrri, CCII  tiegic Institute oC 
lcchnology u r i  d IZo b c r t  G .  
Schiaridt, 1-8. (Iiivited Popci) 

liJrtrsentation fo Mathematics Facul- 
t y  cind Grrrclumte Students, Gon- 
ruga University, Spokane, Wash- 
ington, Martli 12: 

"On Sotnc: Slatistical Problems 
ut I ASL" by Aaron Goldman, T-1. 

Ilhysics Seminars: Univer!;ity of: 
Wmhington, Fob. 26; Oregon State 
Ilnivessity, Mcireh 1, and University 
of Oregon, March 2: 

"tieL I cif -1 2p Reaction'' by 
Juhn I I. Manley, DIC OFf. 

Meeting of U e i k  Ridge Section of 
.%ciety for Nondestructive Testing, 
6rik Ridge, "limn., March 9: 

"Bcrsic Ulttmmics" by I'oul D. 
I-clwul ds, ( M X -  I . 

American Physicul Society Meeting, 
I<atrsus City, Mo., March 24-27: 

"I ocation of the Condut tion t3and 
Minirricr in Diattiotid" by John L. 
Yarricll and John L. Warron, both 
1'-9. 

Talks at Sachy, Paris, France, 
Murch 15; Uriiversity of Heidelberg, 
Mwch 17; cirid University of Co- 
penhagen, March 20: 

"t\liJcIcut Rcuctioii Siudics from 
I'ltrctuations in ( c y ,  p) Cross Sections" 
b y  I?. 0. I-ecrctit-rian, P-12. 

01M 
LASL EVENING LECTURE: Dr. Kenneth S. 
Norris, UCLA, "Recent Advances in Por. 
poise Reseaich." Lecture to include movies 
Loveling thv behavior and training of 
porpoises. Open to the public, no charge. 

Thursday, April 22, 8 p.m., Administrdtion 
Building auditorium. 

FILM SOCIFTY: Civic Auditorium. Films 
shown 7 unrl 9:15 p m .  Admission by  sea- 
soli ticket or 90 cents single admission. 

Wednesday, April 21, "The Organizer," 
1964 Italian drama, 126 minutes. 

SWIMMERS CLUB OF LOS ALAMOS: Swims 
every Sunday, 7 to 9 p.m., high scliool 
pool. Membership open to all interested 
adults. 

LOS ALAMOS HIGH SCHOOL POOL: Sched- 
ule for public swimming. Adults 35 cents, 
students 15 cents, 

Saturday 1 p.m. to 5 p.m. 
Sunday 1 p.m. to 5 pm. 
Monduy 9 p.m. to 9 pm. 
Tuesday 7 p.m. to 9 p.m. 

SWIMMING CLASSES: sponsored by Red 
Cross for members of the Calorie Counters 
and al l  prc-natul and post-natal women. 
Frce. Meets every Saturday, noon to 1 
p.m., High !kliool pool. Phone 2-4094 for 
further information. 

Dcivid IRichai d Copenhagen, Otrk- 

J eri I yne Sue S 1 e ph en so ti, Espa t i  c) I a, 

John I?. H r : t  irt in an, AI buq uerq ue, 

Elsic I{. I iermct ,  Lispanola, N.M., 

John J. Ross, Coluinkws, Ohio, K-'I. 

land, Calif., P- , l  1. 

N.M., GMX-3 (Acliirc). 
I 

N.M., CMR.7. I 

GM'X- 3. I 

j 

I Guy E. Bartrscli, Elallimore, Md., 
I 

J-10 (Kehire). 
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3 .  

furl Murk Ilolnick, Urbantr, Ill., 1'- 

tli 0. I'ruser, Scinta Fc, N.M., CMB- I 
I 

Mary (1. Bryatlt, 1.0s Alamos, Bus. 

Charles Dcrwson Frank, Denison, 

Phyllis Arlirit: Lemons, 1-05 Alamos, 

Eleanor L. Flanders, Lowcll, Mass., 

.Jtxc:k N. I Itrlliday, Lo:; Angeles, 

Alfortl J. Fuchs, Santw Fc., N.M., 

Gcrcrldinc I:. Michol, Lus Alamos, 

Off ., ((:usual.-t?chite). 

'l'r?xcis, ENG-3 (Kehire). 

GMX.-'/ (Rehirc:). 

GMX.-3. 

Calif., !;P-1. 

GMX-3. 

Sf'- 1 . 

Victor 1. Wit, Amarillo, Texas, ENG-. 

Richard W. Andrue, San Dicgo, 

Donald .J. Dudziak, Alden, N.Y., 

Roy L. Beacham, San1.a Fe, N.M., 

Danny Garland Gill, Los Alamos, 

I.awrerice I.. Sprous, Alamosa, Colo., 

Carole Lou Whitmore, Los Alamos, 

2. 

Calif., N-7. 

K-1. 

GMX-3. 

SP-3 (Short Term). 

ENG-3. 

J-15. 



NASA CHIEF PRAISES 
LAB’S A-ROCKET WORK 

“When we are ready to go to 
the planets, nuclear power will be 
essential,” James E. Webb, head of 
the National Aeronautics and 
Space Administration, said last 
month after a tour of Los Alamos. 

Here on his first official visit, 
the nation’s chief space administra- 
tor said Los Alamos is paving the 
way for nuclear rocket propulsion 
in space. He said that the U. S. 
probably can reach the moon with 
chemical rockets, but that any ef- 
fort to reach the planets will re- 
quire the use of nuclear powered 
rockets such as are now being de- 
veloped under Project Rover, in 
which LASL plays a leading role. 

Webb praised the work of Los 
Alamos, Sandia and White Sands 
in furthering the nation’s progress 

in space. He said that he could not 
be sure the U. S. would be first 
to land a man on the moon, but 
that this country was still very 
much in the race despite recent and 
spectacular Russian demonstra- 
tions. 

In  a nationwide T V  broadcast, 
Webb said the Saturn 5 moon 
rocket now being developed was 
“very much larger” than anything 
the Russians have. He compared 
the Saturn 5’s 260,000 pounds of 
payload in orbit with the largest 
known Russian rocket which has 
a payload of about 15,000 pounds. 

He pointed out that in develop- 
ing large rockets burning a hydro- 
gen and oxygen mixture, NASA 
is gaining valuable experience in 
handling large quantities of liquid 

hydrogen which will be useful when 
Rover reaches the flight stage, since 
the Kiwi and Phoebus type nuclear 
rocket engines both use liquid hy- 
drogen. He also said that nuclear 
rockets might be needed sooner 
than expected if shuttle flights to 
and from the moon were required. 

Webb came to Los Alamos March 
19 for a hurried tour of the facili- 
ties at Pajarito site, where nuclear 
components of the Kiwi and Phoe- 
bus reactors are studied. He  was 
then given a briefing by Labora- 
tory Director N. E. Bradbury, As- 
sociate Director Raemer Schreiber, 
N Division Leader Rod Spence, 
Alternate Division Leader Frank 
Durham, and others. Following a 
luncheon, he left for Albuquerque 
to preside over a news conference 
and to give a talk at a meeting of 
engineers. 

Webb made a point of praising 
Senator Clinton P. Anderson and 
Congressman Thomas G. Morris 
for their “inspiration, strength, 
wise counsel and support” for the 
space program. 

James E. Webb (center), NASA’s chief 
administrator, looks over a part of a 
Phoebus-type reactor during a quick 
tour of Pajarito Site facilities March 
19. John Orndoff, alternate N-2 group 
leader, and Frank Durham, alternate 
N division leader, explain the work. 
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A 100 fool-long section O F  a new heat exchanger to b e  
u r d  i t i  connectioii with the testing of LASL Phoebus re- 
u( tots nt the Nucleur Rocket Uevelopnient Station in 
Ncvudta leaves thc R-MAD Building after crssembly, bound 
fur lest iLcll C. Shown suspended between two flat ccrrs 
ol tlic si-culled ”Jackass & W t s t e r n  K.R.” in this photo- 
grtrph ttilteii last month, the long dcviee i s  the first of 
cighi S I J C ~  sections to bc installed at the test cell this year. 
The cxc:hotiger will use hot water to gasify liquid hydrogen 
wliirh will in turn drive the coolant/propellant turboputnp 
fui the ciJvcmced nur-lcar rockei reactors. The first section 
ik, LutrEwily undetgoing a series of tests which will allow 
LASL per+mrrnel to learn how to handle t he  hydrogen under 
various racictor deniunds. Che exchanger i s  being buili by 
ACF Iridustries, Albuquerque, trnd ussemblcd u t  NRDS. 
t’hotogrcwph by W. 1. Hcacldy. 



Ceilculatiriig 
MI owerrrent 

in Air 

F~RCDBLEM: I-low t o  calculate 
what  happens when a 
slirrck in air collides with a 
:mlicl object. The development 
o.F c c )  tri p u t  at i o r i  a I met  h ods 

the detailed solution 
u-f t1-iLiI~i-dimen!:iol.laI gas .Flow 
tluicl clyna mic: c>q uations 
typifies t h e  challenges faced 
1.w 1 . c ) ~  Alamns scientists and 
(31 igirioers in marly areas 
(31: biiisic research. 
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